Introduction
Blood therapy plays an important therapeutic role, being used to treat various health problems. Countless efforts have been made to guarantee the quality of the transfusion process and the security of receivers (1) .
The blood, its components and its derivatives are used as the base to treat many diseases and transplants, chemotherapy and surgery, turning them into essential and irreplaceable products. Despite presenting risks by involving biological products of human origin, blood transfusion is an essential part of health care, promotion and recovery (2) (3) .
In Brazil, the standardization of transfusion procedures is determined by Resolution number 57 of the Board of Directors (RBD), issued on December 16 th 2010, which determines the Health Regulations (4) , and by Ordinance number 1353, published by the Ministry of Health (MH) on June 13 th , 2011. The latter determines the Technical Regulations for services related to the cyclical production of human blood and its components and transfusion procedures. These regulations establish rules that blood transfusion professionals need to know and follow (5) .
Nursing has an important role in ensuring transfusion safety, because the nursing team is responsible for knowing the indications for transfusions, checking data to prevent errors, guiding patients on blood transfusion, detecting and acting in compliance with transfusion reactions and documenting the procedure (2, (6) (7) . Due to the complexity of the transfusion process and the need for expertise during its development, this process requires skilled and trained professionals to achieve transfusion safety. Nursing professionals are directly involved in the care of patients submitted to blood transfusion. Therefore, the correct storage of blood and its identification without failures depends largely on the performance of the nursing team, which highlights the importance of the scientific knowledge on blood transfusion and the technical skills of the nursing staff, in order to prevent the occurrence of complications and patient injury (8) .
Knowledge is essential for humans, because it permits attributing meaning to the multiplicity of phenomena that surround them, whether those relating to physical objects, people, events or abstract ideas (9) .
A number of studies in this area show deficient knowledge of the nursing staff and the inappropriateness of the approaches used during the transfusion. There are few studies, however, that point out the factors that may be related to the knowledge deficits in this area. 
Results
The sample consisted of 29 nurses, 146 nursing technicians and 34 nursing assistants, who provided direct care to patients of the hospital where study was carried out. Table 2 . It is noteworthy that 92.8% of professionals feel confident to carry out the transfusion process.
The average overall knowledge score was of 52.66%, with minimum of 17.14% and maximum of 74.29%. In pre-transfusion step, the average was 53.38%. In transfusion step, the average was of 51.25%. In the post-transfusional step, the average was of 62.68%, as shown in Table 3 .
The value of Cronbach coefficient was α=0.57. It is noteworthy that, considering the diverse conceptual nature of the knowledge items measured by the instrument, this is an appropriated value.
According to the bivariate analysis, professionals who received training or guidance to carry out the transfusion process attended specific training for blood transfusion, were postgraduated, knew or followed some rule and/or guideline and had higher knowledge scores than the other professionals. The variables "type of educational institution" and "participation in training courses specific for blood transfusion" were marginally significant, p= 0.016 and p= 0.015, respectively.
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observed that professional category was statistically significant (p<0.001 in the overall knowledge score,
p=0.017 in the Pre-transfusion
Step, p<0.001 in the Transfusion step), ie, the nurses had greater knowledge than other professional groups. Professionals working 8 hours per day had higher knowledge scores at all stages, however it was considered significant only in the
Transfusion
Step, and yet, it was considered marginally significant (p= 0.018). In the correlation among numerical variables, it was significant only regarding the number of blood transfusions performed in the month, which showed that the more the professionals administer blood transfusions, the greater is their experience and the greater is their knowledge on the procedure (p = 0.007 in Overall Score, p = 0.008 and Transfusion Step).
For the linear regression analysis, five predictor variables were considered: received training or guidance to perform blood transfusion; participate in specific training on blood transfusion; professional category; number of blood transfusions/month; and length of professional practice. Table 4 shows the correlations.
In the linear regression analysis, it is noticed statistical significance associating the overall score and the Transfusion Step with the predictor variables "Professional category" (p = 0.001) and "received training and/or guidance for carrying out the transfusion process" (p <0.001). The other predictors showed no significant influence on the knowledge score. 
Discussion
The average age of professionals was 38.2 years with a high concentration in the age group between 32
and 41 years. These data corroborate the other studies in which the mean age was between 36.8 and 37.9 years, with the highest concentration in the age group between 31 and 40 years of age (2) (3) (10) (11) (12) .With respect to gender, females prevailed, corroborating the results found in the literature (2) (3) 6, 11, 13) . This result was expected since this is a nursing feature. The feminization process of the nursing team exceeds 90%; however, there is a growing presence of the male contingent in nursing,
showing a current trend (14) .
The most prevalent category was the nursing technician (69.9%). This is corroborated by studies in university hospitals, which showed a higher participation of nursing technicians (6.11) . However, a study conducted in a Teaching Hospital of Ribeirão Preto (SP) showed a higher participation of nurses (51.8%) (2) .
It was observed that most were educated in public institutions (51.7%). A research conducted in a teaching hospital in the interior of the State of Minas Gerais noted that most nurses (60%) received their training at public institutions, and nursing technicians have graduated from private institutions (63%) (11) .
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performance in the unity, a study carried out in France corroborated these findings, once it pointed out an average of 12 years of experience in the hospital where the study was carried out (10) . In other studies, most professionals reported six or more years of professional experience (2, 11, 15) .
Regarding to postgraduate level courses, 27.8%
of the professionals reported having postgraduation.
A study conducted in cities of the State of São Paulo found that 6% were postgraduated, and in the State of Minas Gerais researchers found that 88% of nurses were Ph.D (2, 11) .
Some studies have found that most professionals received some guidance before starting the transfusion process, corroborating the findings of the present study (2.11) . However, a study conducted in a hospital in the State of Rio Grande do Norte noted that 74.1% of professionals did not participate in specific training for more than two months (6) . A study with nurses of medical and surgical units of three hospitals in Turkey showed that most professionals have not received guidelines for conducting transfusion practices (15) .
As for the search of information in the literature, Grande do Norte noted that 82.5% of professionals reported to ignore the current resolution during the study period, corroborating the findings of this study (6) .
The average number of times that the professional performs blood transfusion was 4.30 times/month.
Some studies showed that the nursing team members perform blood transfusions weekly (2, 6, 10) .
It was observed that 92.8% of professionals feel confident to carry out the transfusion process. In a study conducted in France, 83% of nurses considered themselves well informed with regard to transfusion (10) .
Other research showed that, on average, 60% of professionals considered themselves informed about the transfusion practices (6, 11) . However, a study conducted in cities of the State of São Paulo, 58.8% of participants considered themselves little informed or misinformed on the subject (2) . In a study performed in a public hospital in the South of Brazil, the authors found that 69% of professionals reported feeling self-confident when performing transfusions, and all the respondents (100%) reported to know the risks associated with blood transfusions (12) .
It can be inferred that the more informed the professionals are about the procedure and its guidelines, the more confident they are for carrying out the method.
Concerning to the evaluation of the knowledge on blood transfusion, it was observed usually lower overall score average (52.7%) as well as in the three
Steps. Other studies using data collection instruments different of this study corroborate this study findings.
A study conducted in Mali, West Africa, showed that 53.9% of participants had insufficient knowledge and the group of nurses and midwives had more inadequacies in their knowledge (16) . Another study showed an average knowledge score of 20.9, ranging from 6 to 61 points (10) . A research carried out with nurses in Shahrekord, Iran, concluded that knowledge of the nurses on indications and complications of blood transfusion was reasonable, since 16.2% had excellent knowledge, 59% had good knowledge and 24.8 % had low level of knowledge (17) . A study conducted in Rio Grande do Norte identified a better knowledge in the pre-transfusion steps (51.8%) and in the transfusion step (55.5%), and inappropriate in the post-transfusion step (62.9%) (6) . It must consider that often the experienced dilemma is that at times there is slack of knowledge for decision making. Therefore, it was identified the importance of knowledge on the process steps in order to guarantee transfusion safety (18) . The data found in the literature are worrying because transfusion safety is strongly related to the correct and early identification of warning signs of a transfusion reaction, as well as the appropriate conducts in eventual complications.
In the linear regression analysis, it was noted statistical significance only for the professional category The more informed the professional feels, the better his performance (2) . In another study conducted in France, which used linear regression analysis, the authors found a relationship between low knowledge and not receiving training, and feeling little informed (10) . Tavares JL, Barichello E, De Mattia AL, Barbosa MH.
in which there was a statistically significant relation regarding the experience length (15) .
As limitation, considering the design of this research, there was no observation of administration of blood products practices, which did not compromise the achievement of the objectives. It is suggested to conduct further research in this area including the systematic observation of practice related to blood transfusion aiming the transfusion safety.
Conclusion
This study highlighted the lack of knowledge of the nursing team professionals on blood transfusion, as well as the influence of training and guidance on knowledge.
Furthermore, it also provided a diagnosis to identify the main difficulties of professionals with respect to the steps of the transfusion process. It is suggested that prospective studies are carried out in order to verify the practice of nursing in relation to the administration of blood products.
